® a * b 4* s* /r ( j p) © 4* »f as h & 
©&[|§#1* (a) ^F4- 127521 

©Int. Cl. 5 ^feSlJia^ frrtSEai*^- ®^HI ¥j£4^(1992) 4 £28B 

H 01 L 21/208 Z 7353-4M 

H 01 S 3/18 9170-4M 

*2E3¥# *^5jc 7 (±61) 

@m IS ¥2-247475 

@& Q ¥2(1990) 9^19B 

©iff * § * »3S;il»JM«lrm*JRl2[±<hBEI + 1015#* 

ft 

©tH^A m ± ii ^ s£ £ tfc W£;iimJll^m^ME±/hffl*l015#tfi 



»J! J« S 

1. §SBJ©£W 

2. #t*Jit;R©S3H 

tBJ&fiU *©«#i&jjasi;:J:,Ttt-»**±e: 

2. «IEfl:*»*W»»B±c. MCtil&MD 

L, S5ESai L*¥SJ LT* 2 

»** 1 E«©»tfe. 

L^fc. fti)8£§gP8S*W-f -5 ' * * c 
±**«<!:rsni*=SlXli2E«©3&tt. 



4. meHPBttiM y*6Tf**c:£*»«£ 

■r*iii*aixii2E«©*ife. 

5. sfixs^doo) E-e*t), mm? ■* 
®tx 9 no >psisn;u&i£ snici^sffi 

itSS^S 4 E«©:&te. 

6. (9E5 0*o||n«i:BiliU*i5(*l 

&&*JB1 Xtt 2 E«©5tt. 
3. Jfc!ll©ltlBtttg!l! 

¥SJt*S«©aiBr#ttfttf *©S«*flJ<^*:* 

©»«t*«©te»fifc*;&a;&tf*©jisfl*«;i! l 
seech 

^sj<*«? *ft»-r * /s fe. *> * .s<(fc£•^^!l¥• 
#*©ft?5£alr:tflc;^^ifevx<£^& ; ?*]fc?e&© 



-113- 



«*H£Ai!: LTlft&¥>?&&<£©Ki?£»££ 
St, *£DBt:Sl6]Ji£gC.fc.,TR^**±i::*>iS 

(»*©««] 

C©fc*. ftStf S£H©&?;£8i[*< InP- GaAs 
3$©27cfc£to^*tt*fcliSi©t& ; ?3£a<i:£tt 



WIM? 4-127521(2) 
» KJI*Jftft-f * C i IC J; T, »S^tt»*tt» 

[?&8J]A<8?& t J: o ttSBH) 

Elcii£&©*&?*P6*<£3LT:fcO. ;:©§£ 
±ir »££ L/;*SS14> ic li. S ifi frtfc £' £ < ©*& 

«i «n« di - v*«^tt*»wc*t^rastt 

&8*-%-rS. I nGaAlAs&©tf*4 !::«*: 5 

4iSj«:u-r*Wi=ffi-5rc:©c<i:^l«?a-r5o 



bl50meVja±'< ^ K £ ? 7 v vm&>2- 

LfrL c©J: -5 te&lis < 

& itlfs GaAs©ffldtl-ifiCV 1 nGaAs IC $5 

So 

* R& w at © *■ «o & » « «■ s» -r s * s * « w « 

c i * g w 4 -r a o 



SJBiEL *-«J£U gstbtt 
*8ttS«*aJgB£ LTt!lK¥8J <*££©*&? 

^»«iSiL, -efflts^fRifiStSich r.rjBBK-rs 

nfcttBcft^«l*IIHtiilJ:i:, MCBEft^ft 
¥W*ISa»ffl*Bai'*'SJ82©Hn«B*S:tffc 
£ 2 ©■»* 7 £J&i£L. IQEStl] Lfc¥8tt£A 

*a;ISfi£LTSl?2©'fb£fe¥i8t*tgll*?&&L 

f ? * •> t'.'i'Jg $©3? x ?>>*'-t:j:t)it'M 

^ + ^H + i:iEtt»©tt?^BS#»±rs. C© 

K±Tli> <110 > 



— 114- 



*Stt&ffl»*ttTStf SCiKJioT. ISA* 

ic r -5 d t (I J: D x M^-F^t'Stl/:; 

GaAsS«±»Cia#fi!cfi U^In D . osGaAs 
xiO s ca-* £>&tt®&#. 3*"©7-fv 
-> - K**j£;R L/cM^f^^SJfTIi 1 xlO B cnr J 

f - K*&j££LfcW;£fiDl£fiJBTI* 1 xio s cur 3 



?3R1¥4-127521(3) 

g^^ltr;^; - 0 a (A £ M) <^ £ C £ 



KIBRCf* 2 18111* ¥S5ttB« 
GaAsSfil ±£13 * 2QOnfoCDSi0 3 & 2 £C V D 
7.<-fiffii::,fcD«S2'»0>* h ? -f 7*tt£>?L 4 £ 
±irBt*tefltIno. i,Ga 0 . ■•AsfcflJS LT 800 r T' 



ISSlLT^S (In-Ga-As) &fc^£l«Ccr>i9& 
»**^#-C30#IBfS;fi*fT<r^ f££10« OlnGaAs 
IB 3 *mf&ltz 0 

& 2 .Hlc^-TJ: o c % GaAsgK 1 ± ir 0 ^ 200nra 
cDSiO»K2 a££ftOCVD?4t;:<J:0tt«-f-£o 
ci^SiO,!? 2 h y y ^7 7> -l^^i: J: DM 
#j 2 b 7 -f T'ttOfL 4 

ifiEir, 5>r >;>-K*,«a£$tf6 B ^ £ n 

800£Ttefc LT^5 (fn-Ga-As) *jfc*£ N 

1 *©ia?*a**o^Ts o. 2 &/#©#ini§& 

fi) *-fr <C O^ff $ 1D« (DinCaAs^O 3 a £-^s£ L 
tzo SI-. InGaAsJI 3 a ± ir BE $ 2Q0nm $>S i 0 2 fg 

2 b*C V DifcC J: 0«*$-ti-±8e<!:|SI«fr«fi 
2 ©x h 5 A 7i£0>K 4 b^fL4 a CDtfcH** 4 

BHflE£ a £rfr*i:^JSE*lO*» ©InGaAsH 3 b^fiS 



-115- 



35 3 Bic*r «fc 9 ir . GaAsgK 1 ±c V P E 
<atex t-^ * •> + ^) feic J: r ^Sc^caAs^ 

^]n 0 . l3 Ga 0 . odAs^^^ id T ^ L rt: ^ U -T -/ K 

noOSiO.R 2 c *C V DttIC J: *o - 

<D$iO a KlC±E* 1 ©RttWiHttEMft 2*>© 
Xf7^t©fi4 c -f V/- 

In.. ,,Ga.. ..AsCtfCL BOO BE "Cttft L T * 
(In-Ga-As) i & ©S * ° * 

t. o. 2 g/#©#&&&T30#iffl&iii££*ff 

i^IS $10*° ©InGaAsl 3 c^lliELfco 
JgZ 200nm©SiO»R2 d *C V DftCJ: 
i+?L4 d^J&ffift, H»£30»WttH*fi*fTtt 
PlnGaAsff 3 d L^o 7L 4 d lift 4 c * S> 

SMBI (a) RCf (b) l*#|g?JlK:(*£^3Jt* 



»Bn¥4-127521(4) 

JR 4 HC*"*" J: -5 irGaAs(lll)Bg& 1 ±IC^ x 
? tti LTJS $ 200n«©Si0 3 E 2 e^-CVDSi: 

J: So 

c cDSiOaS 2 e \z * h ') 7 /5 7 ^ -Sii: J: 
OJBjfi3' D ©<110>^fa©*L4e ( 7 ^ '> - 

KgaiB) *Aas-frSo c©±k* ateffiflc 

ln e . osGaa. .sAsCJtJPL 800 ff S&ft t T ^ £ 

(In _ Ga _As) «*3^6, 1 £cDj®&ii)&£^tf 
T. 0. 2 &/#©#&:i§&T30£[fflteSll£&*'f7 
tt^ffSlO' 0 ©InGaAsJB 3 e*#fleLfc» C.©& 
*s GaAsSRiifcfllfcflcfi L*In„. 05 Ga 0 . • sAsJi 
"Cii6x lO'cm-MSKTS^fctt? 
<no >#r«]© 7 -f k *^*dc l fcH^fp] 

fifcg^Tli. 10*car a S*K«TLfc« SC 200 
nm©SiO a K 2 d^CVDfcK^SttS**-© 
S i D 2 & 2 d IC * h 9 y^77-f-ft«lwj:^r*l 
3jo(D<11Q>:£[s)©7'< Vz-K^Aft^f^io 
d©±K. BffifflJfiln,. iaGao. dqAsIC 800 
LtP & (In-Ga-As) ftttfrg* f^fiS 



lc30£Heftfi£fi*fTtt^WS 10*° ©InGaAsJi 

3 f 

©m i ©si»«**f aawffiBi^*** 

4 H-e* Lfc* 4 ©SBfcm^& ^n^fe 

^^SU/c 0 t>-&InGaAsH ( I no. t aGa 0 . ooAs) 
3 f ±(C in e . B Ga 0 . »PfI10. ln a . i t6ao. aaAsBl U 
Uo. 6 Ga 0 . t PS12, Au-Ge«S2U Au-Zn«&22 

± ©# <DBr ntP5 fl 

$ 6 Bl (a) id St J: ^ tc n -GaAsQll) Bg& 
1 bJLC AINR 7 #R;Ste*'« ? * 9 2000 
A©IS* *©& AltfK 7 ±fc * h 

u *>* x h 8 *S V * •) V ^ 9 7 -f - « « K D 
*il0** ©* h 5 4 g (X) 



8*KiTS (b). (C). (d))„ RC 

fl££ 5 *° © n -InGaAsJil3x * L X IP $ 2 *° © n 
-GaAlInAsSUs I? * 0. 1 *° © I nGaAs Jgl5. J5 £ 
1 *a 0 p -GaAUnAs^I6s I? $ 0. 2 © P - 
InGaAsJ117* L P Eft [ ( tS # ft £ & ) tfe] "t? HE: 

n^nj&Sc-rs («6H (e). <f))o 

^iw^BBl (g) i:StcJ:oi:x !• M^S-^ 
x ^ i LT©Si0 2 K18*^fiS:UAu/Zn/Au 
.ttl9**fiEL^ n -InGaAsHlS^atBr T*x 
y ^ y ^ L/i». m6EI (f) K7K-f<*:9 t-Au/ 
Au6e n ««20**fifc L-t O*^ v ^-tC«Hr ^ 

eDJfttt*#«t < *«*8bflFC J: *&teftftte©& 
o^raji^L/r^-e©^©^^^^^^?©^^ 

S. 



-116- 



CBWOftJR) 

ft 4 Sii*^BJir^^^«ttSSo^ 3 OHM 

©«i©£lfcW**r«5t»rEia-e*t> 
% 6 BliifcftggirftS^VttttBojK 2 OX Hi 



1 *" GaAs N 1 a -GaAs(Ht) SK. 

1 b - n -GaAs(lll)BSBu 
2a.2b-2c.2d.2e.2f -SiO.Bk 
3a. 3b^ 3c. 3d. 3 e ♦ 3 f -InGaAs@ s 
4a. 4b. 4c. 4 d . 4 e > 4 f --?U 
5 - ^ u ~t v KBk 

7 -A IN 8 + f U >' x h N 

13— n -InGaAsfik 14 — n — GaAl I nAsjf x 
15-InGaAsB* 16— P -GaAlUAsH* 

17-InGaAsJB v 18-SiO,R N 

19- Au/Zn/Au nSS, 

20- Au/AuGe ngfi, 

21- Au-SnJI % 22-Au-ZnJHo 




A 



$ i m 

1 — GaAsSffi 

2 -SiOiK 

3 "• InGaAs/3 

4 -JL 

33G 



4b- 



4a — _ . 



FX 



.3b 



-2b 



,2a 



35 2 H 



4ch 



s 



^^KSSSESSS - 2d 



7 



.3d 



-1 



# 3 gj 

t --CaADSte 4o . 4b . U — 1L 

3a . 3b . 3c—IoCoA»C 



-117" 



,3f 



4e 

-A 



o 



.2e 



A, 



-3e 

ssssss ^2e 



10 

3f 
,7\ 



% 5 B 



Io-GaAs(III) 

2e . 2f-sio*s<no> 

3a . 3f-IoCaAan 

4« . 4f-?l 

10— Ia 0 .*CA«. «P XI 



II"* U*. nGo.. oiAsQ 

13- Ao-Snn 

14- Au-ZnO 



(a) 



(b) 



(c) 



(e) 



V 







■^-13 
7 
lb 



«! 6 H 

7 — A < H [3 

13— B-CnAan 



z 




T7 
16 

i — 

14 
13 
7 



.1 



(g) 



1 
1 

1 1 




1 






77- 



-17 

. 15 
-K 
-13 
-7 
-1 



(h) 



7 



20 



% 6 gj 

lb-ft-GoAsOlDBSig / IoA»J0 

7 *»A iff I7*-infiAAiJ0 
18 — S10.JS 

M-o-GoA 1 IbA*0 I9-Au/Zb/Ao p ^ffi 

15—IaGaAaKJ 20"*Au/AuC« o^ffi 



-118- 



